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Let us consider a medium of conductivity d whose particles 
3 3  

move with a velocity 3 in an electromagnetic field E,H.  The density 

of the conduction current at any point of the medium is given by 

The Euler equations, which constitute the fundamental equa- 

tions of nonrelativistic magnetohydrodynamics are written 

where 2 is the gravitational acceleration. In case of a viscous fluid, 

where 3 is the kinematic viscosity. 
I , ** 

3b 
Les &pations de l a  magn6tohydrodynamique relativiste - ~ . * .  
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ce after 

property 

Passing t o  the corresponding r e l a t i v i s t i c  equations, we introdu- 

Mandelstamm-Tamm 111 the conductivity tensor f&gT having the 

tha t  i n  the system of  momentary res t ,  the components 
I /  -.- - 

' 3 1 4 4 9  -__. g ~ 9 4 9 - ~ 3 3 4  - 
are the only ones different  from zero and equal t o  

(4) Qi 14 = U*)& = ug:,, z u. 

Relative t o  a Lorentz transformation, the [ Q,pT are transformed 

according t o  the law 

It i s  easy t o  see tha t  the relat; ivist ic.eq~aCfua  rap 

t o  (I) is  

On the other hand the energy density quadrivector i s  written 

fp = PPa j,. (7) 
It resu l t s  f rom (6) and ( 7 )  t h a t  

fp = F p , ~ a ~ y F p y .  

Let us then write the r e l a t i v i s t i c  Euler equations 

where 

are  the components of the velocity quadrivector, and 
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The equations (9) are the r e l a t i v i s t i c  equations of magneto- 

hydrodynamics i n  the case where gravitational forces and thosedue t o  

viscosi ty  aye neglected. But these t o o  may be taken in to  consideration. 

We sha l l  assume t o  t ha t  e f fec t  t ha t  the gravitational f i e l d  is  suff ic ient-  

l y  weak f o r  the Fock approximation t o  be valid i2]. Then the tensor of 

the energy impul_se of the f l u i d  i n  motion i n  a gravitational f i e l d  has 

the following components : 

where p is  the density of  the matter i n  motion, gi are the velocity 

components and U i s  the potent ia l  of the gravitational f i e ld .  The 

’ equations of motion are then written 

where 

being the Christoffel  symbols of the second kind. 
i 

I n  case of  an idea l  f luid,  pik = o (i, k = I, 2, 3 ) .  But i f  

we take the viscosity in to  account, we may write 

= pv being the dynamic viscosity.  



t 

The equations (15) then represent the complete equations of 

the r e l a t i v i s t i c  magnetohydrodynamics i n  the Fock approximation. 
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